Perspective on basal ganglia connections as described by Nauta and Mehler in 1966: Where we were and how this paper effected where we are now.
The fiber degenerations resulting from variously located lesions of the lentiform nucleus were studied in the rhesus monkey by the aid of the Nauta-Gygax and Albrecht-Fernstrom techniques. The following observations were made. (1) Putaminofugal connections. Thin fibers originating in the putamen and composing Wilson's 'pencil' bundles traverse the globus pallidus, converging toward the medial point of the lentiform nucleus. The mjority of these fibers terminate in both segments of the globus pallidus, but a considerable number continue caudalward, perforating the cerebral peduncle as ventral components of Edinger's comb system, and terminate in lateral parts of the substantia nigra, pars reticulata. (2) Pallidofugal connections. The ansa lenticularis as defined by von Monakow originates exclusively from the globus pallidus. Its middle division, composed of fibers of medium calibre, arises in the external pallidal segment and traverses the cerebral peduncle as the dorsal component of the comb system to end in the subthalamic nucleus. The thick-fibered dorsal and ventral ansal divisions arise in the internal pallidal segment and combine to form the fasciculus lenticularis which represents the only apparent direct connection of the globus pallidus with the thalamus and the mesencephalic tegmentum. (a) Pallidothalamic fibers follow successively the lenticular and thalamic fasciculi and are distributed to the nuclei ventralis lateralis (subnuclei medialis and oralis of Olszewski and Baxter; none to Zone X and subnucleus caudalis) and ventralis anterior (except subnucleus VAmc). A considerable number of thinner fibers, possibly collaterals of those to VL and VA, terminate in the 'centre médian'; this connection appears to close a potential transthalamic circuit: putamen-globus pallidus-'centre médian'-putamen. (b) There is suggestive evidence of pallidofugal fibers following the stratum zonale thalami to the habenula. (c) Pallidohypothalamic connections could not be identified. Most, and possibly all, of the ansal fibers composing the so-called pallidohypothalamic tract loop back into Forel's fields after a shorter or longer descent into the hypothalamus. (d) Fibers of the fasciculus lenticularis by-passing the thalamus are distributed to the nucleus of Forel's field H (prerubral field). Longer fibers of the same category pass caudalward lateral and ventral to the red nucleus and terminate in the nucleus tegmenti pedunculopontinus, particularly in the latter's caudal subnucleus compactus (terminology of Olszewski and Baxter). A few such pallidomesencephalic fibers appear to end in a small circumscript caudal area of the substantia nigra, pars compacta. No evidence was obtained of pallidotegmental fibers extending caudally beyond the mesencephalon. (e) Pallidal efferents to the zona incerta could not be identified. Only sporadic pallidofugal fibers could be followed to the red nucleus, nucleus interstitialis, and nucleus of Darkschewitsch. The article, 'Projections of the lentiform nucleus in the monkey', by Walle J.H. Nauta and William R. Mehler used a relatively new anatomical tracing method that allowed visualization of degenerating myelin following carefully placed lesions to identify the efferent projections from the lentiform nucleus. While several of the basal ganglia pathways had been described or suspected, this publication validated many of these, resolved controversies regarding some connections, and demonstrated a few that had not previously been shown. This seminal paper became a main reference for basal ganglia connections until newer, more specific tracer techniques were developed. Several students and colleagues who worked closely with Nauta continued to use anatomical tracing methods to make key important contributions to delineating basal ganglia circuits and function. Collectively these studies have impacted greatly on our understanding of the role of the basal ganglia in normal behavior and in neurological and psychiatric disorders. This article is part of a Special Issue entitled SI:50th Anniversary Issue.